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Supplementary Material Electronic Supplement (Tables S1, S2; Figs. S1, S2 There is an increasing interest in understanding the complexity of currently observed genetic 65 patterns and in clarifying the systematics of plant species in the Mediterranean Basin (e.g., Zozomová-66 Lihová & al., 2014) . Gene flow among populations, genetic drift and intrinsic biological traits are 67 necessary but not sufficient to explain the distribution and diversity of species (Troia & al., 2012) . Two 68 other factors are decisive for the complex evolution of species: geomorphological history and climate 69 variation (Thompson, 2005) . The Mediterranean Basin, which is recognized as one of the global 70 biodiversity hotspots (Myers & al., 2000; Thompson, 2005) , has been heavily influenced by 71 geomorphological and climatic changes since its formation (Woodward, 2009 Hsü & al., 1977) , the Strait of Gibraltar closed and the
73
Mediterranean sea level dropped because of intense evaporation. Subsequently, a desert area emerged, 74 allowing the establishing of land bridges between southern Europe and northern Africa (Duggen & al., 75 2003 ) and between some currently isolated areas in the Mediterranean Basin (Beerli & al., 1996) . This 
92
The complex taxonomic problems found in some Mediterranean plant groups are hypothesised to 93 be due to the effects of the environmental factors named above, related to geomorphological and climatic 94 history, but also to biological factors such as hybridization (e.g., Koch & al., 2016) . In recent decades, conflicting taxonomic treatments of complex Mediterranean groups of species (e.g., Koch & al., 2016 (Greuter, 2006+) . Some of the analytical treatments focused on a specific geographical area and therefore 112 could not capture the complete morphological variation of the complex (e.g., Clapham, 1976 
137
The last point is crucial, given that the impact of hybridization on the evolution of Helichrysum 
160
For this study, we performed extensive sampling of the whole Helichrysum pendulum complex.
161
We used detailed multivariate morphometric analyses and two molecular markers: the cpDNA rpl32-trnL 162 intergenic spacer and the nrDNA external transcribed spacer (ETS). These markers were chosen for two 163 main reasons: (1) they often contain enough variation within and among plant species populations and 164 consequently are useful in low taxonomic level analyses (Baldwin & Markos, 1998; Shaw & al., 2007);  165 (2) they are available for many species of Helichrysum (Galbany-Casals & al., 2009 , 2014 . Furthermore, 166 cpDNA has been widely used in plant phylogenetics and phylogeography given its non-recombinant 167 nature. Given that cpDNA is usually maternally inherited (Corriveau & Coleman, 1988) , it can be used to 168 infer colonization patterns by seeds (Lee & al., 2013) . In addition, the ETS region permits the deduction 169 of gene flow by seeds and pollen because it is biparentally inherited and, in comparison to other nrDNA 170 regions and to cpDNA, highly variable, so that it can be used in studies of young lineages (Lee & al., 
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The aims of this paper are as follows: (1) 
224
Amplification and sequencing of the ETS region was performed using the forward primer ETS1f 225 (Linder & al., 2000) and the reverse primer 18S-ETS (Markos & Baldwin, 2001 ); for rpl32-trnL, the 226 forward primer rpl32F and the reverse primer trnL (UAG) (Shaw & al., 2007) were used. Polymerase chain 227 reaction (PCR) amplifications were conducted using the reaction mixture described by Barres & al. 228 (2011) . The profiles used for amplification were as described by Galbany-Casals & al. (2009 , 2010 (Posada, 2008) . For rpl32-trnL and ETS, the best fitting models were GTR+G and GTR+I+G, 
298
Geographical coordinates of populations were used to obtain a Voronoï tessellation of the study area, on 299 which the five strongest putative barriers were delineated.
301
Phylogenetic relationships with other species of the genus and the effects of 
374
Suppl.: Table S1 ). The most widely distributed haplotype was H1 (65.3% of all samples), whereas 375 haplotypes H6, H7 and H8 were only found in one individual ( Fig. 1A ; Electr. Suppl.: Table S1 ). In most 376
populations, a single haplotype was sampled. Only ten of the 44 populations contained several 377 haplotypes, and seven of them contained one private haplotype. Although some haplotypes were species-378 specific, others were shared by different taxa (Fig. 1B ; Electr. Suppl.: Table S1 ). Three main groups of 379 haplotypes were detected, and they were separated from one another by at least nine mutational steps: 380 H1-H8, H9 and H10-H15 ( Fig. 1A ; Electr. Suppl.: Fig. S1 ). In the H1-H8 group, seven haplotypes were 381 derived from one dominant haplotype (H1) by one or two mutational steps. In contrast, group H10-H15 382 contained more divergent haplotypes.
383
In the case of ETS, among all 159 individuals sequenced, 41 contained additive polymorphic sites.
384
For these individuals a double sequence was generated using the Phase software. Table   404 S1). To simplify the geographical representation of the ribotypes, they were classified into 18 groups ( 
423
BAPS analyses identified K = 2 (log (ml) = 9745.1) for rpl32-trnL data and K = 6 (log (ml) = 424 2187.3) for ETS data as the optimal number of genetically homogeneous groups (Figs. 3A, 3B ). In the
425
Barrier analysis, the first genetic barrier was inferred between Malta and the remaining populations in the 426 case of rpl32-trnL (Fig. 3C) , or between western and central Mediterranean populations in the case of 427 ETS (Fig. 3D) .
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Phylogenetic relationships with other species of the genus and the effects of the pink groups are six mutational steps apart (Fig. 1C) . In the ETS analysis, the H. pendulum complex 439
was not monophyletic (Electr. Suppl.: Fig. S3 ). Furthermore, none of the other species of sect.
440
Stoechadina represented by several individuals was monophyletic (Electr. Suppl.: Fig. S3 ). In the NN 441 analysis and the phylogenetic analysis ( Fig. 2B and Electr. Suppl.: Fig. S3 
474
valentinum and H. pendulum; Electr. Suppl.: Fig. S5 ).
475
The CDA plot showed that the individuals in the H. pendulum complex were distributed in three 476 main clouds (Fig. 4B) supported by nrDNA data (Fig. 3D) . A moderately high percentage of the variation was observed between 550 the western and central groups (54.6%; Table 2 ) which share a small number of ribotypes ( Fig. 2A ; Electr.
551
Suppl.: Table S1 ). The general distribution of ribotypes revealed a high level of genetic similarity 552 between plants from geographically close localities ( Fig. 2A) 
587
The geographic proximity of landmasses on both sides of the Strait of Gibraltar appears to have 588 played a significant role allowing the genetic exchange between populations in the H. pendulum complex.
589
In particular, our results show a haplotype (H10) that is shared between populations on both sides of the 590 strait (Fig. 1B) 
616
Evidence of past hybridization in the Helichrysum pendulum complex. -The lack of 617 concordance between the cpDNA and nrDNA markers, and between the cpDNA and taxa delimitation, is 618 remarkable (Figs. 1, 2 (Fig. 5B ).
659
The third one would explain the presence of H15 in populations from Malta, which are considered here as 
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These data clearly suggest that chloroplast capture was a past event and was followed by isolation and other taxon ( Fig. 2A ; Electr. Suppl.: Fig. S3 ), but they are closely related to ribotypes detected in H.
stoechas specimens from the Iberian Peninsula ( Fig. 2B ; Electr. Suppl.: Fig. S3 
723
This comprehensive approach contributes not only to the characterization of the taxa of the H. pendulum 724 complex but also to the interpretation of the evolutionary events underlying their origin.
725
In the present study, a species is defined in an attempt to fulfil two main criteria: (1) 
